Intramolecular homologous recombination of linearized plasmids in Escherichia coli K12.
The efficacy of linear DNA as a substrate for general homologous recombination was demonstrated using BamHI-linearized pKLC8.5, a plasmid that carries internal direct repeats flanking the unique BamHI site. An analogous plasmid, pKLC2.31, was used in a parallel and comparative study of intramolecular homologous recombination in circular DNA substrates. When the rec+ wild-type strain, AB1157, and its isogenic rec- derivatives were transformed with linear pKLC8.5 DNA, intramolecular homologous recombination was independent of recA, recB, recN, recO and exonuclease III (xth-1) functions. Although the recBCsbcA and recBCsbcBC cells were both very recombination proficient, only linear but not circular DNA was used as substrate for intramolecular homologous recombination in the recBCsbcA cells. In both the recBCsbcA and recBCsbcBC genetic backgrounds, the recombination frequencies for linearized pKLC8.5 DNA were 100%. A notable difference between the two strains was that none of the recBCsbcA transformants obtained with circular pKLC8.5 DNA were Tcs recombinants, whereas 11% of the corresponding recBCsbcBC transformants were Tcs recombinants. The sbcB mutation was responsible for the recombination proficiency of the recBCsbcBC cells. Unlike the case in recBCsbcA cells, intramolecular homologous recombination of linear DNA in the recBCsbcBC cells was dependent on recA and recF as well as recN and recO gene functions, but was independent of recJ and recL gene functions.